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^ A reaction-time experiment measured the tim^ that 

subjects needed to read and comprehend a series of .sentences , the ^ 
syntactic form of which was systematically varied. The focus was on, 
.the effect of syntactic structure on processing tiihe^ reflected in 
r#action time in a neutral ^context , and the effect of prior context 
on time deeded to process a* giv^n type of syntactic structure. 
Und ergraduate student s were p resented ^ai red items in randomized 
order on a computer screen. After^ll the experiment items were 
presented, the subjects* we ^^e asked to fill out a guestN^onhaire about 
how they approached the task and what they 'felt about the items 
(interesting or not, natural sounding^ or nonnatufal)^. The target 
senteiJces had' twp , forms., related by transformations (passive , adverb 
preposing, there insertiony raising to subje.pt, raising to'pbject).^ 
These rules changed word ocder or grammatical relations. Results' 
showed the t^ransformed version, with a less perspicuous structure, ► 
;w&s harder to process than the untransf ormed , in a neutral context. 
•i^Reaction time' decreased if the context mentioned the», subject and the 
'.ropic of the seiytence. A mismatch between) context and tSirget 
^subject/topic increased reaction time somewhat* The results have 
amplications for the definition o£ sentence toprc as subject rather 
thaj5 initial eJLement and for grammatical complejfity, which is not 
absolute. (Author/HOD) ^ ^ 
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Abstract • % . 

This paper reports the results of a react ion- time- experiment measuring the 

reading* time for sentences with various structures, preceded by a context 

sentence. \The targLet*^ sentences had two forms, related by transformations 

(Passive, ^dverb P repps ing,^ "Th^re l-nsertMon,-' Rai sing toJSubje^ct, .Raising 

to'Object). The'Be rules change word .or d'er or grammatical relations, • Jh^ .* 

transformed Version, with a l^ess. perspicuous ^structure , 'is harder/to > 
. ' ' ' ^ * ' , . 

process than the untransformed-, in a jieutral corttext. React ipo 't ime 
decreases" if the context mentloj-s" trhe subject and topic of the' sentence. ^ 
.A-,mLSfnatch between context and,-t^rget .subject/topic i-ncreases reactlorr" ^ 
time somewhat.' 'The res4jlts have implications for the definition of ^ 
s,entence topi c as subject rather than initial element, 'and for griammatical 
complexity, which is not absolute. _ . 
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Measurement of Syntactic Oomplexity Relative to a Linguistic Context 



In the literature on syntactic processing, the role of context and * 
« ' . ' /' ' h . 

dis-course connections has' Vargely been ignored, with the exception t)f 
• • * / ^ 

"anaphoric relations between 'pronpuns and antecedents . .Determining the*' ^ 

- ' - * . 

specific contr I but i-on of syntactic structures of sentences -in discourse ^ 

wojj 1 d 'proyi de a fujler aicou/it of the function of certain tl'ansformations ' 

• . <^ 4 •> • * ' ^ 

in the 'Chpmskyan traditi/on and of their psychological reality. .Much f 

'■/ »'*^«' 
earlier experimental v/ork (e.g., Miller, McKean, & Slobin, cited in Miller, 

I \ 
1962; Miller & McKean, hsSk; Olson & Filbyy 1972) shbwed that the output' 

^ . / 

as^Pasfive were somewhat harder to proces^ni 



of transformations auc 
isolation than the cor 



-esponding active sentences'! Subsequent work taking 



into account the-ro"le bf context faiJs to define how linguistic context 



f: 



and sentence structure interact. . ^ ' ' , . 

* This paper reports the results of a Teaction^t ime eicperlment, in which 
,we measured the tiftie which the subject^s needed to 'read and comprehend' a 
series of sentences, ::he syntactic form of which was 'sys temati cal 1 y varied. 

Each of these target^ sentences was preceded by a context sentence which 

I" * , ^ 

atJvQn to wh^ followed. We were .interested in (a) the 

• * * • • 

effect of syntactic structure per ge oh processing time, reflected in 

reaction time in a peutVal context:, -and (b) the effect of prior context, 
n time needed to process ^ given type^ of* syntacti c structure. That is, 

whether passive sentences, for example^ took' longer 



had some *semanti c rel 



*on 



we were infere^teci in 



.to- comprehend in general than the corresponding active sentences, and if 
so,- dt> partitular kinds of- d i^s course context offset the extra, time required 
by a frtore/complSx syntactic structure? 




- ■ . . . ' . X - , . 
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. - 3 • • • 

■ • ' we found strong effect 6f IMnguistic context J nforn^t-ton- on reaction 

' . ■ ; tin,e,wfiich minimized or entirely did a'^ay wfth the. di fferences -between . . 

■;• ' " related sentence structures that might appear in a neu.tVal context o^'in . 
isolation. -Thes.e rules have some i'^npiication? fotv^hat consti.tutes ' \ 

' ' inherently, diff/cult constructions. Some^e'ntence types^ seem t9-be 'marked' 
■ or norr-canonical -.structures: not fol Towing the m^s^ general patterns- 
, ■ existing in.a language (cf.. Bever, 1570). B„t fron. th^.se features one . 
-cannot a^tomatl cfi ly ioncl.de that these rtr.ctures are al^s n,ore . . 
,. ;. difficult ft process. .Difficulty or syVactic complexity is a relative . 
■■ .' . rather absS'ute property, affected by contexts of specific kinds. Hence, ■ 
^ ■ — Tit isTot- always-pSssible--;- base vall-drdeci-s iin. oi;--t-heoreti caMe^cription 
■■ '■ solely on experimental resul ts, , »«asure™ents of errors or of reaction time, 
.• v,„,K as Bresnan's' Realistic Theory of Grammar ( 1 978) General izations fro. 
^ Tuch""^peri.ental*ta:ha.e to 'take in^o account the nor^^l use of language 
^ ' ' 'in connected discourse 

■ ' .Nt-apT,ears from'the results we .report\hat processing time even for a 

syntactically, complex sintenc/i's sho.rter'if tKe preceding, context Has 
givin some information of wh'at the subseq.uent. sentence is .abouf. We were ■ 
' ■ inte'rested..in defining .ore -c'losely h<» sentence structure s'erves 'lo define L 
„hat ihe «ntence is about, or -sen£S-^J2Ei£-. ''^ the .hearer/ reader is. 
able to establish a UnU.between sentence' topic and prior context, then it 
' - - ■ ■ seems -that the cVni ti.ve -Joad of semantic processing is lessened to a , -. 

. •' considerable degree (compare resilUpf:studi:es.discusJed.on p. 4). This ^ 
^ ,s the case even wT,en"the synt^cji csteuc^ure.of the^sentence requi res 
• - ■ sreatir ef fo-t, as .in th'e.'case of passive sentences, i n parsing Snd ^ 

■ , ■ 'assigni^- .the correct 9ra™.tlca, and logical -roles. Vet prior, ^.rnantic . 
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informatioQ alone does not in itself have the fliaximum effeot on' lowering 
processing time. 

previous Experimental Work " - 

This experi'ment^ like many others-, attempts to relate Chomskyan 

theories of transformational syntax to pherTomer^a about., the processing of 

language. However, whi*le^ early studies assumed a Very- direct, causdl 

relationship fee.tween trans^formational grsmmar and language processing, 

subsequent research has revealed a much* more complex' confiect ion to ^e the 

case. Earlier studies sUth as Mi Mer McKean , and.Slobin (1962), Miller'v 

and McKean (196^1, MehleT (1 Ji53) ajjd ;Sav:in aYid PercKonock (T965) "P^^^ 

. / * "* ^ ' ' * * ^ 

evidence that transformations such as* Passive, Negation or Question were 

Jin some lense psychologically real and therefore took longer to process pr 

required extra^torage space in memory. -Hence structures^ more complex .in 

description will be more compjex to process. However, this view, the 

deri v.aticmal theory of comp 1 exi ty , f^ils to aqcount for data in which 

shorter sentences wi t^ifshorfer derivational 'historieis were no easier to ^ 

process than longer onies CMi 1 ler S McKean, 1*96^), or where transformations 

showed no appreciable effect , such as particle and adyerb movement • 

/ * * 

(Bever, Fodor, Garrett S Mehler, Mote 1), or where transformations such' 
- ♦ ' « # ' • 

as deletion. of agent. in passive actually facilitate processin'g 

(Fodor S Garrett, 1967). Indeed, as Fotior and .Garrett (1967)- reasoPfed, . 

whether or not a gi ven,. transformation increases perceptual difficulty - 

seems to depend in ISrge measure upon the resultant surface form. 
-Transformations which Remove 'clue^ to deeper levels undoubtedly* i ncrease 
-the processing liDad^(e.g. WHJZ-Delet i'on which removes the rel ati ve ma>k%r 

from relative clauses)', a • ? 
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6 " ' ^ ' 

Not 'surprisingly, nxDSt of the early work of this sort fdl lowed the* 
examp le of- f ransf ormati onal grammarians in restricting investigation to 
sentences in isol^tion^ Under these conditions, transformed sentences, 
particularly those which destroy clues Ho deep structure, can be shown to 
increase the processing load. When these same transformations are used in 
appropri^ate context, however, much of this difficulty decre;ases or s 
disappears. 

We*accept the contention that^ "di f.f icul t constructions^'-such as 
Passive or There- i risert i on a*re automatical ly more difficult to. process 
than their untKansf ormed counterparts, because the underlying logical ^ 



relations do not correspond directly, to surface syntax. But, while we 

accept the view of F9dor and -Garrett (1967) that surface clues to under- • 

_ ^ . - - . i - _ _ \ 

lying sti^'ucture doj/'lay a role in processing, we be 1 i eve the effect of 

* conteictual information i s' consi-derable, interms of how readily sentences 
are processed, . , ' 

This' claim is not entirely new.. Contextual clues'. have been found , to 
affect both reading time dnd comprehension in a nupfiber of previous experi- 
ments (cf- Bransford S' Johnson, 1972; Havilland &*Clark, 197^, etc.), 
Howe<^er, the present experiment explicitly tests the effect of the specific 
notion of sentence topic upon a -specific set of- syntactic transfortnations. 
In most of the>prevw6us research, contexts were estal^l ished by such ext^ra- 
linguisti.c means as pj'ctures or else involved a more. general notion of 
discourse topic, not by. the structural propertied of specific sentences. 
The present e^cper iment^l nvest igates the effect -of previous mention of the 
sentential subject upon reaction time, for reasons whTch'will be specified 
• below. * . . . 
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S^jjice the Passive transformation was one of the first to be descrfbed 
in detail in transformational literature, it is not s^urprising that it 
should receivean equal amount of attention in experiments, on processing,, 
both initijallt and when the Derivational Theory of Complexity was under v 
criticism. ' ' ^ • ^ 

Two early works investigated the interact ipn of "focus of attention" 
and active vs.* passive voice. Turner and Rommetveit (1968) conducted an 
experiment with young children (nursery schopl through third grade) which 
indjcated that the focus of the ^'s attejition at the time of sentence 

storage and, retrieva 1. i nfluenced, whether the sentence 'woul d be recalled in 

- - - -. ^ _ _ __ . _ _ ^ _ , . _ ^ .„„ _____ _ _ 

the active of" passiv^. Pictures were shown to the S's which depicted 
either the actor, the acted-upon or the entire sentence context. While 
» the" relation between the extral-i nguistic context in this experiment and 
what we are terming sentence topic is not completely clear, the three . 
contextual pictures seem t;o cor^respond with ou/\hree context^ sentences. 
The target sentervpes (e.g.. The mommy was .kissing the' daddy., i.e., ^mi, 

*o ■ 

definite NP's) were read to , the S*s as the, picture was shown. Correct 
recall was facifi tinted wherCtfie^picture "shown was^ congruent wVth the' 

' ; • . . ' » \ , 

grammatical subject, S's tended to/ecall sentences with the grammatical 
stibject referring to the person in the pic-ture, i.e.*, active'when the* 
actor (agent) was shown, pass^lve when .the pa t.ient or object was shown 
although nwre act i ve, sentences were recalled overall. ^ 

Tannenbaum and Williams (1968) conducted a readi ng reacti on-,ti me. 
/experiment with first, year junior high school students, in which' the target 
consisted of six^sentence preambles written Jn ei ther 'active or^passive 
vot^, followed by a simple 1 ifie drawing of the agent and object (e.g., a 



* ^* . . * SyntacticrComplexi ty 

dog carrying a'^bone)/* From the examples of the preambles i n^fu^ded in 
their report,- it would seem that §11 NP's were geaeric (e.g.,' langua,ge, 



the c&r in general, etc.). In keeping^with the results' of an' earlier, 

study in which the syntactic form responses >/as affected by the s^yntactic 

^ ^ • , • ' . ' '' 

form of questions (active or passive voice), the latency di^fference between 

.. • .» ' ^ 

active and passive voice generation increas^ed when focus* (i:e., the , ^1;' 

preamble) was on the agent, but decreased whe^n. focus was- on the object.^ 

These results are^ cogs i.sta(?t with the 1 af ency l^erl ods fpund in^-the present 

experiment and,'^'ike the Turner and Rpmmetveit tl968) experiment, support 

the </\evi that tbe^e is h discour se fun ctional diff erence between active"* . 

and passive ftjrmsTbased on t+ie- characteristics df the precedi nq ^contex^t . 
* c \ /. . ^ , • . i« 

It must'be noted, however, that these studies dealt with exfr^l inguistic 



contexts and" not- wTth a more syntactically de^Tned' notion of sentence ^ 

I 

'topic. / , , • . . * ' 

Active. and passive sentences differ both in word order and in the 
grammatical .roles '.of agent and patient. Johnson-Laird (1968) ifound 

K 

evi demcQ" that »i t is chiefly Word order whi ch determined the emphasis, on 

the logical pbject in passive sentences. Adult Subjects were to p^hoose 

S 

between* act i ve ahd^passive sentences to describe a p«recedence relationship 
between two colors painted on rectangles (e.g., "There is a red area 
whicli precedes a blue area").. Cleft sentences such as the one just cited 
were varied for voice, as w^ 1 as for the order of the logical subject 
and object. The •passive was preferred when the logical object was 
"emphasized" {\r\ terms of are^ painted). Real-world promi nence -such as 
this is only indirectly related to oi)r specifically linguistic notion of 
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' . • 8 ' '^^ • 



topic, though.it seems reasonable that visual focus , of attentison shpuld 
correlate with the kind of emphasis afforded-the sententi al* sytject 
^ posi tion. . ^ ^ m . t ^ ^ 

V , *•* * 

• Many other more recent studies have b^en conducted which investig^ate 
the -use of the passi ve^ voi ce in a visual context. One children's * • 
acquisition study^^*(Gowife S Powers, 1972J showed that compr^hens ion of 
sentences, coBta i ning two definite NP's (e.g., The seal watches the kangaroo), 
was best when ^the expected agent tas determined by a drawing) was the - . 
sentential subjd'ct, ^foljowerf by a neutral cond i t i op , ,^fid was worst when 
expected -rdles wer^ reversed, , e. g. , when a preferred ^gilnt, appeared as 

> _ •: . : — t • ^ - •. ^ 

surface'abject. In another study ♦ i nvol vi ng pictorial rocus"*of-attenti on , 

• • • . 

Olson and Fi Iby (19?2) manipultited expectations <by flashing pictures on ^ 

tachistoscope and asking (adult) S/s to generate sentences a^rjesponses* 

to questions about the logical subject, or object . ' As e;xpected, the passive- 

wa5 empjoyed mosJ:* when \the logipal object was the focus of the question. 
* ♦* < ^ * * ' 

It i s^impfortant to note that ir^this^and other stCidies, there w.as no 
compl^ete reversal- effect, i»e., passive sentences on the whole took longer ^ 
^o process (in appropriate co|itexts) ,than did act i ve 'sentences , but the 
difference of processing time is widei)>ed or narrowed as a function of the 
focus in the visual contact. ' * 

The&e results^ are in keeping with the general consensus that passive 
is ^marked,' that it is acquired after the active^ice, is encountered 
less often (at least ij^ part, due to an animacy hierarchy whereby -subjects 
are more likely to be animate than inanimate^ and more likely to be ^' 
' animate than are objects) ,^ and may be inherently more difficult. a structqre 
to process. Because passive sentences mus-t be two words loijger than the 
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>y . • . • . • ' , ' 

:\. . - ' . ■ ' ' . 

corresponding active sentence the difference may conie from not considering , 

sentence- length -^s a covariable. , Indeed, at 'least one study (Tarinegbaum & 

V/illiams, I968) explicitly excl udes;y the fact t^^t passive autorngti^aHy 

includes longer ' la tenci es (because of . two extra words) from conside^ration 

' - ' — . ^ * % 

^inc^ "the cent;ral concern was with bpw acti,ve and passive generation 

laterKies varied as a functfon of the^fo^s manipula'tigns, " no^ si,mply .the 
latency'^ifference betvyeen the two sentence forrfrl a^ subh"^(p. 2^B) . *But . 
we will see that the IjengtK di f ference between ' transformed or *un trans foriied 

• . ; - ' ^ - • ■ ■ . ■ ■ ■ ■ ■ ' ; ■ 

^sentences djd, ijot affect our results. , . ! . , 

The gene rial, role of verbT^]] co'ntext and pr for knowledge, 'or\ comptehens ior^ 

, Kas^beert measured In two influ^tial studies. . Havlland and Xlark v(l 97W ^ 
hypothesize that a fistener or reader searches his/her memoi^^for * ' ^ 
/'antecedent i nformatjon" whi c-h* ^patches the given information of a ^sen tence 
and then *i ntfegrates jthe new information to tl^ antecedent T(je' essential 
idea is that; a statement contai nsfb^th given prud n^fT^T^ormat ian,. an^ ^tha-t 
in context, given Information (rorre'spwonds to ftrevi ous ly* mentioned! 
i nform^t ionc. i n^ the discours^ ^avi^land ,an(J Clark; were-able to ^demonstrate 

H:hat the mor^ dlosely the given information matched the antecedent material, . 
the faster the second sentence was understood'. "Di reat -antecedent'*^pa'i rs ^ 
were thus understood faster than were "indirect" antecederft pa|r§^ wffich 



required inf^/ences on the pa^ of ,t|ie reader to integrate new .sentences, 
into the context.- ' -J - 

Similarly, a study by Bransford end Johnson ( 1 972)' showed how prior 
1<nowledge ,may affect comprehension and recall,' ^By manipulating Rripr 
knowledge vi a ,pi ctures> the experimenters showed that both comprehension 
and recall were improve.d by prior presentation of the title wKLch was the, 
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(discourse) tQpifc of th^ passages. Indeed, in the absence cf discourse 
organizing information (e.g., that one passage was about doing laundry), * 
at least some of the reading passages ware nearly incomprehensible. 

• . One. important study (Gourley & Catlin," 1978) provides clear evidence 
that children, at least'; are sensitive to" the overall regularity in the 
distribution of given and new information in the discojjrse. The forms 
investigated ^i ncl uded active/passive, clef tragent/clef t-patient (i.e.. It 
was, ,agerut_ who . . .vs. It was patient who . . .) and '"prepos i tjonal 
beneficiary" (A. took the present to B.) vs. Indirect Object (usually 
called Dative Movemen*t, e.g., A took B the present). The target sentences 
were presented to 5-7 year-olds in isolation', jand in contexts in which 

•either given-new strategies were either followed or broken. That -is', an 
appropriate context for an active target sentence was ^ne that mentioned 
the. agent, and an^ nappropr iiate one mentioned the patient. A significant 

^f<ect was found for the passive and clef t-patient' sentence.s only,' neither 

of which conforms in surface, structure tcr basic perceptual patterns 

(e.g., NVN = ag.ent-actidn-patieht^ cf. Bever,"* 1970). This effect was not 

found far active or cleft-agen.t fpVms,'. whi ch essentiaHy follow perceptual 

expectations.. The lack of effect for context for* Dative Movement wa| 

explained by th^ perceptual strategy .N. . .V. . .N. . .N agent-verb-patient- 

beneficiary. Gourley and Catlin explain that both' constructions were 

treated as instances of the perceptually basic form (untransformed) and 

• * 

that "it is reasonable to expect that constructions whi ch' are interpretabl 
by such a 'basic perceptual strategy, wi 1 1 be felatively immune to the 
disruptive effect.^of inappropriate context."^ , 
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Another frequent target of irivest i g^tioa are anaphoric devices, ' . 
specifically pronouns. ^ Fi shman *( 1978) studied the effect of topic state- 
ments upon the S's ability to organize and retain' information,. By means 
of a multiple choice recognition test, she presented data in which a 
paragraph x:ontained several proper NP*s of a subclass. Recognition was 
best when such a paragraph was preceded by a generic NP which was the topic, 
of the following sentences. Organizing information is disculsed in terms 
of old vs. new information, and thus,.thi-s study- falls into the category 
of discourse topic- re la'ted phenomena f^atfier than sent^tial .topic, as ift 
our study. * ■ 

Nix O978) performed a react i on- time experiment with third-graders 
which presented sentence pairs linked by an anaphoric pronoun. The 
arguments for the pronouns were specifiable by syntactic means (morphologica 
clues such as plurality and gender), real-worl'd knowledge,* or a combination 
of both. Reaction .tim||wds significantly faster for the syntactic pair, 
although the= other two conditions differ* 'significantly from one 

another, suggesting that linguistic; connections are stronger in some ways, 
^ than "contextual" inferences, 

A number of studies have been conducted which kidicate that reader 
expectation is a significartt factor in Sentence processing. Wisher (1976) 
measured the ef feet .oK^'cer tai n expected syntactic structures. Sentences 
w6re either grouped 'together accprding to the structure def NP-V-def NP- 
RELCL,-e,g., "Thd old' man in the big house/saw/the tired baby/who was 
crying," or were .in a mixed group (passives, conjunctive NPs, subordinate 
clauses and a.dverbial phrases).. Adult S's Were tested for recall of an 
irr^l^wanf niimhpr gpqiiffinr.p. prftsftnted prior to the tarcjet sentences. 
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Becall was best in the block format, presumably because less effort. was 
spent on processing structures which conformed to the most usual subject- 
verb-Object pattern. ^ ' • 

Greeno and' Noreen (197^) performed. a reaction-time expei*i,ment which 
tested the effect of consistency of a sentence with expectations^ developed 
on the bas^s of prior sentences. Consistency involved categorical rankings 
of subse'ts and supersets, for example.' Sentences which broke the expetterf* 
ranking of the set took longer to process. 

Finally, inconclusive results were gathered from a study by Flood 
(1978) in which subjects were presente/i with a topic sentence followed by 
paragraphs which were efther consistent or inconsistent with the established 
topic. Data indicated that poor' readers at the 8th grade level were 
adversely affected in some instances by the inconsistent passage. 

The Effects of Transformations * * * 



In addition .to the acti verpass i ve pairs of sentences, four othef" sets 
of syntactic relations were included in the experiment, which are perhaps 
less familiar and have not'been as. wel 1 studied. These are There Insertion, 
Adverb Prepo sing. Raising to Object Position and Raising to Subject 
Position. We will refer to all five of them as the '*X transformation," 
to refer to a sta^tement of syntactic equivalency in English, not 



necessarily to a process of derivation. The notion of transformation's 
I 

basically a statement that a well-fo^^med structure of the form A is 
syntactically (though not always semantical 1y or pragmatically) eqqjvalent 
to another well-formed structure, B. All the syntactic equivalencies 
studied in this experiment are what, have been termed optional cyclic 
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rules in Chomskyan ^J^n dard Tj j^erfy (cf, Akmajlan S Heny, J975; and Bach, 
197^)« There <are' other characterizatio^ns in other theoretical* frameworks, 
^ bub^he differences are not important here, and we wi M continue to use 
this terminology. . ' \ ^ • 

In this section, the properties of each transformational operation 
wi*l 1 described^ in brief, and the differences among them noted with 
respect tQ syntactic structure, processing d i f f i cu 1 ty and consequences for 
interpretation in discpu£§e* , . ' 

♦ 

Pass i ve ^ 

This rule replaces the Ibgical subject (agent, experiencer, etc.) 
wilh another constituent, ^ post-verbal objett or occasionally a 
prepositional object. The old subject is 'demot,ed* to the end of the 
sentence, and marked with by. 

(1)3 The cops chased the robbers. * , ♦ 

* b Jhe robbers were chased by the cops^ 
All the. passive sentences used in this study were full passives, with 
expressed agent phrases. The critical position is the pre-verbal subject 
position, which may contain either a logical subject witKan active verb 
or an object followed by a passive verb, Hepce the NP - V combination is 
arrtbiguous from the point of view of processing, and the surface structure 
of the passive form (object-verb) does not directly encode the logical 
relations contained in the sentence *'S meaning. Hence, the sentence 
processing model using Bever*s stra tegi es ^NP - V = subject-verb;„etc.) 
will predict that passive sentences should be harder to process than active 
ones, 'and hence take longer to process', >V • 
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The difference in di scoCirse,^ whi ch has long been noted, rests on a " 
k ' - . ^ * • . 

difference between what Js in pre-verbal position. Ziff (I966) points out 

« 

that active and passive pairs like (2)a and b are 'about* different things, , 
and assert different p^bperties, eal 1 ng^ John , and being eaten by a tiger : 
(2)a ^ ^^t iger ate Jofin. * ^ ^ 

b John'was-eaten by a tiger. 
If the preverbal subjeV;t is regarded^ as sentence topic, then (^'comparison 
with each other) (2)a and-b have different topics by virtue of their 

• > o. 

k \ • * 

\ ' 

different syntactic forms, though they express the same semantic proposition. 
Jn discourse, a context which is biassed towards the» active form m-ight 
mention the subjedt A tiger , while a context biassed towards 'the passive 
might mention' John. Since Passjve causes a reversal of what is in subject 



position,^ a context biass€<^|or ,the active would be^biass'ed against the 
pas si ve. 

There Insertion 



Jhis rule aiDj!)n*es in sentences with an instance of be_ (existential, . 

progressi ve .or passive) or an existential verb. , The subject, which ^st 

be indefinite, except in the case of the 'enumerating* use of There 
♦ - 

'(Rando fe Napoli, 1978), is displaced by a non- ref erri ng there . 

(3)a Three ideas were discussed by the au.thors. 
<r ' ^ Ther^ were three i deas' d i scussed by the author. 

fhe^ald subject--which the verb agrees with—is mo^ed to a position following 
be, where it ceases to function grammatically as a •subject. From a * 
processing point of view, the presence-of a non- referring element there 
befoVe the verb which functions as subject, vis-5-vis some grarpmatical 
rules, such as question i nversion,- and the presence of the 'reaP subject 

' - ■ ■ ^ ITS' ^'X.' r . f * 
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aftec the verb, creates 'some ambiguity and hence a possible increase in 

processing time. The discourse properties of the .two versions of a ^ 

• • ' « * » 

sentence would-also be different. In the untransf ormed version, such as 

(3)a, the initial element vould be perceived as topic of the sentence, as 

in the active form in (2)a^ Iq.thd transformed version, it might be 

inferred initially that the prev^rba'l NP is topic, but since there refers 

^ to no'thin'g*, the sentence cannot be 'about' it, nor can it be regarded as 

given information. The displaced subject, since it is neither subject 

nor '^p re verba 1 , still refersi but it*would be reasonable to hypothe.srze 

that it is no*t a topic (cf/Milsark, 1977). Hence, as many have claimed, 

the discourse function of TKere Insertion' ^*en^tences is to introduce into 

discourse some entity which is not a topic. 

' 0 

The kind of context which mentions the entity referred to by the 
subject NP of the unt rans^rmed version (3)a, is\thus incompatible with ^ 
the transformed version (3)b. A mild contradiction ensues if the context 

• allows the hearer or reader to assume the ^exi stence of an item which is 
"'then introduced as a j/ew element in -the following sentences in discourse. 
The contradiction isr perceived as a lack of connection between the 
sentences, or oddness of sequence. If the context is not biassed towards 
the displaced subj.ept, we would expect neither cpmpat i bi 1 i ty nor ^ 
incompatibility. * 

All of -the There Insertion sentences in th^^, experiment were of the 
existential type, and contained no passi ve- b^' s. We wanted to. m^ke all 

^ the potential topic NPs indefinite., for reasons discussed in section ky 

* ^ » * ^ * • 1 ^ 
and the exf^ten'tial . there requires such NPs. Passive be was excluded on 
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the general condition which we imposed that only one of the t'ransf ormatjoris 

being studied could occur iri a s*ingle case. 

« *- 

Adverb P reposing ' * ^ - . 

This rule takes an ^aciverbial constituent such as careful ly , on Tuesday , 

y . ■ , ^ 

or In Order to annoy Harry , from its ^unmarked' position following the 

verb and i^ts object", and places it in initial position in the sentence. 

{k)a We^plan ^g) leave on Tuesday . 

b On Tuesday , we^^splan to leave. ' ^ ' 

In processing, the hearer or reader, must store an element usually marked as 

a non-sybject (morphologically by - 1 y syntactically by an irritial 

J 

preposition or conjunction). The search for the subject of the verb must- 

be postponed ^hi le the adverbia], is kept in temporary memory, ^nd then 

grouped >ith the whole sentence, or v/i th a subconst i tuent of .it, 
/ 

semantical;ly . ' 



The proposed adverbial is Very interesting from the point of view of 

its status in discourse. . In fact it is the critical' case whiph. di-sti rigui shes 

. ^ jnitial position from subject position.* The preposed adverbial is in first 

, posi tion», but it does* not affect the subject. The subject retajns all 

grammatical mar1<i-ng of .sub^ect-Jiess, including preverbal position, unless''^ 

."'inversion occurs,^ a case which we will exclude from the study, since it 

involves .add i tioftal factors such as negation. 

As Langacker' (1974) has noted, transformational rules in Engl ish which 

move NPs to' -the left, to* the ^eginning of the sentence, -tend to increase 

their salience. This includes not or>ly passive subjects, but also ^ 

• ' ' • " ■ 

^ ' topicalized NPs; as in (5) and "adverbial s in (6) : 

■ \ - • ' , * ^ 
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\ 

\ < 

(5) JOHN Mm not sure you know . 

(6) (?? pn) 'TUESDAY we p^an to leave - . . 



Here capital letters indicate the possibility of contrBstI ve stress; the 
intonation typically has high pit.ch and there is no pause between the 
fronted element and the rest of the sentence'.- While Langacker may well be 
right about such c^ses, there is an important difference between (6) and 
{k)b. In these'cases adverbial preposing, there is typically a low, 

level intonation, and a pause between the^ adverbi al and the following . 

• . t 

materfal/ We will regard Langacker^s pr©posing^5>'a sub-case of NP . " 

topi cal i zation, as in (5). Topical i zation has a somewhat different status 
from the optional cyclic rules studied here,*Stince it does not inVolve the 
.change of grammatical relations within one or twp clauses. Its operation 
is not bounded in thi s- fasfhion. Further, it is stylistically not typic^al 
of written language, which was the medium used in this experiment, 

■ ■ - / ■ 

Raising to Subject Position 

^ ThTs rule and* the following one. Raising to Object Position, affect 
the subject of a clause wi-thin another clause. The lower clause subject 
becomes the subject of the higher clause verb, sljchr as seem in {7T' . 
(7)a It seems [that Carol hafi written a murder mystery]. 

b Carol seems, [to have written a murder mystery]. 

K : 

The surface structure of the transformed ve^/sion is misleacfing for , 

' . ' ^ I 

processing, since it allows the hearer or reader to paif xarol wi th seems 

as subject and verb, though^ "the logical subject of seem \h the whole 

. \ " »' • ' • . . • . 

complement clause (or possibly the pronoun w.hich is identical iQ 

reference to the compTement). Thus the transformed version ought to take 

longer in isolation to process^ than the untransformed version. In 
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- discourse, the transfornration places the lower subject in a, po^sition wheVe . 

\'^t mighrt be regarded as sentence- topi c, and hence sensitive to information * 

^•in prior context. But there, are additional factors, which"* wijl be discussed 

.wi-th the results. Raisi ng .to Subject is a governed rule, only applying if 

the higher clause v5rb is a member of a specified class of verbs and 

adjectives, such as seem, happen , ] i ke ly , but next imply , - di ffi cult t etc. 

These predicates" have meanings as well as syntactic properties, whifh may 

affect perception of the sentenc^ the rJJe applies tp. The context 

♦biassed towards the transformed version mentions the raised subject^ * 

logically the subj'^ect of the lo^er clause. . The. context biassed towards the 

unfransformed version mentions something other 'than this subject. As the 

untransformed* version has no real subject other than j_t_ or a clause, it 

is not possible* to bias the co'ntext* towards the higher clause subject.. 

Raising to Object Position » ^ . « . ■ 

■ ' ^ J ^ ' • 

Like' the preceding rule, this one is also governed, apply i ng /t8:i^ the 
*A • ' . ' 

object' clauses of verbs like declare , bel i eVe arid report , but not regret - 

try. It gives object marking to the suTjject of the ipwer clause: 



^^.J^ - C8)a Jo'hn believes [that he is entitled to more respect!. 

h yohn believes .himsel f to be entitled to more respect*. 

\ ' • ■ ' ^ 

The s-urface Structure of the . tVanS<oYmed versi?)n j s mi s 1 ead i ng with rfespect 
to underlying logical relations. Tile NP" following the v-erb appears toibe J 
its"object,* though the real object is the entire subordinate clause, and 
the rais-ed NP is, the subject of the lower clause in spite of its girammatical 
^^object-like proper'ties. TfH^^ouodarV of the subor(>inate clause'^is unclear 
in (8)b, tho\jgh i*t is unamhrgupUsly- marked by. .that- in (8).a. \ 



The discourse properties of these sentences qot^readi ly ^pparrent, 
and they have been. *controvers i al for other reasohs.gs 
Cfiomsky, 1973). The structure in whjch a NP has been V-a'ised^o obj.eet, 
position, or acquired object marki ng ought to be a'Very d i .f f-f^ult -one to. [ 
process, and hence be highly ^marked' or unusual in compaji.so^^v^^th npre 
straTghtforw^rd structures- Fpr this reason it might serve^tsp4B4cf i3 . 

discourse functions^ more closejy associated with it than-^^^with less di,ffi- 

« ' • . - .^^ » '''s" " ^ 

cult or markect^ structures. Because of the!; restri'ctions'bn what kif>pls of 

" NPs may undergo Raising, it has been suggested that ^raised NPs art the 

topFc of the entire sentence (tlavison,, 1979). Only' NPs whos'e inherep-t \ 
' ' ^ *^ ' ' ' ' * 0, " ' ^' • 

^ semantic or pragmatic propert'^s make ''good' topics — their referent is 

possible or easy to .identi f /--may undergo Raising. Hence the contexts 

biassed towards Raising to Object sentences , made mention of the lower 

^ ^ * \ * '' t 

clause subject*' Contexts which did not establish a di scourse , referent for 

the .f q1 lowi ng sentence would be strange if the sentence wepe 1n the ^ 

transformed version. ^ ^\ '^^ ^ 

1» ♦ f , ^ 

Predi ctlons * • _ v a u ' 

* I We may summarize the t^red i ctlpns in. the followi'ijg way.' The transformed 
Versions of all the sentence (types will be harder 'to process, t'ftan 'the 
untransfgrmed versions, all other things -being, equah This. means th^t the 
preceding neutral content w be equally compatible with. either version. 
But in the contexts which establish a discourse referent for some .item, in ^ 
the foljowing or target sentence, it will be the grammatical structur,e °of 
the sentence which determines which constituent will be linked to previous 
^ context, reducing processing time. Since the transformed and untrans formed ^ 
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versions di.ffer in grammat i cal* re lations and al^o in word order, in most 
cases, the sentence structure will define different linkable elements. 

There are two possible hypptheses about whi ch sentence constituents 

» > ^ ■ " 

will 'be percefved as salient> as 1 i nkabl^ -to' previous content, or as ^ ' 
sentence topic. Hypothesis A defineis topic purely by position. Hence any 
rni tial item will be topic, and perhaps the» closer it is to the beginning 

-K)f the sentence, the more salient it wi H be. .Jhys preposed adverbs ought 
to be more salient and topic- like tlian subjects if they occur together. 
Hypothesis B defines sentence topic in terms of subject , including both 
preverbal position and grammatical marking. ISu^'ects are often initial in 
^ the sentence^f nothing else precedes, but if they retain the i r gramma ti ca 
role and preverbal position, they should remain salient. 

Adverb Preposing is the crucial cafee whi ch d i s t i ngu i shes Hypothesis A 
from Hypothesis B, since adverbi^Ts are moved to initial posi tion^bxit do 
not acquire subject marking. If Hypothesis A is correct,* there should be 
a' di f f erer/ce in processing time between transformed and unt/ansfor/ned' 
\^ ^version in biassed contexts, just as predicted for active and passive.' 
sentences. There -should be no differencis under Hypothesis B. The Raising 
to Object case is also an interesting test of whether grammatical subject 

•markirlg is always required for topic-status. In the transformed version, • 
the lower^laus^g subject remains in preverbal^ posi t ion, but has acquired 

"bbject marking." If grammatical subject marl^ing is iriyariably and hence ^ 
linguistically associated with topic, then the^ lower clause objrect should 

•hQt be perceived as topic in the transformed version,' and there should be 
a difference in processing 'ti|j.e in biassed corrtexts. If it remains topic, 
then thi s- faqt would suggest that the asso^^i at ion' of grammat i ca 1 mar-ki ng 
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wIth'tQpic is pragmatic and essential hy not the l^esult of the opeVation of 
rules of grammar. - • 

Defin«fng SexxX^c^ Topic and Discourse Topic 

Thes^notions are exceedTngly diffi-cult -to define exhaustively, and • 
the most probable reason for the difficulty is that they a^ pragmajtic an^ 
n&t grammatical categories. Yet .topic, particularly sentence topic-, is 

V 

closely linked to linguistic s;4ructures', both semantiG>and syntactic. 
Differences of syntactic structure* of ten convey differences of sentence 
topic, and features bf syntax or .morphology are often used, in many 
languages, to mark a sentence topic to bol related to the topic of the 
discourse as a whole (cf. Li, 1976). One of the most common regularities 
is the identification of grammatical subject with sentence topic (Li' S 
Thompson, 1976). aN| other -thi ngs being eSqual ,' it is generally the^ case 
that subject = sentence topic. While, the subject may indicate what the 
sentence is 'about,* it also has consequences for, the referring properties 
of the NP in subject positio.n. Strawson (196^), who was concerned with ^ 
the consequences of reference 'and failure of reference for evaliiatihg the 
itruth propos i tion', 'nqted that failure of reference of NPs in the 

predicate rendered the sentence fals^, while failure of reference for 
subject NPs made the sentence without truth value. Thus there are several 
reasons, i ntui ti ons* of . di f ference of actives and passives for example, 
as well as, ijfitui t ions .about truth value, which tencj to confirm the 
i^enti-fi cation of subject and topic. 

Yet it is also clear that subjects are .not always sentence topics, 
i f 'di scour.se cont^)jt is any indication. For example, the sentence in* 
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(^la. i ntPo<!uces%a topic which could either be the subject of. the following 

•sentence {jOV, or not, ,as in (9)c. , * 

(9)a ^NSometKi ng unpleasant happened to niy brother , [ ^ ^ 

r ' b jA^^^ accosted by a stranger. ^ 

~* \ * * 

^ c A stranger accosted him . 

-So we could deftine sentence topic pragmatically, and say tha^ it is a normal 

and expected general inference to identify the grammatical subj^t with, 

sentence topic, ^ust as events 'whiclo afre mentioned first in a conjoined 

structure are assiumed to ha^e happened first (Grice, J975).' Thus,* subject 

as topic is a coni^ersat i onal inference, based on grammatical structure 

but nof part of grammaticarl structure, as tense and case marking, are part 

of grammatical structure. As an inference, the equation'of subject = 

^topic can be cancelled when tljere are st^"onger indications that something 

else is topic. Such indications i ncl ude .jnore distincti-ve structure, as 

' in (I0)a, and fuller indication's of vi\}at the NP refers to (lO)b: 

• tlO)a That guy, people are always taking advantage of (him). 

• ' ? - * * 

. * b Anything can upset my uncle . ' . ' ^ 

In ClO)a, the topicalized structure, which forms a"' ph.rase in its own right, 
that guy , is more strongjy marked a*s topic than the subject people , In 
(lO)b, the object phrase my jjncle has more clearly defined reference than 
the vague generic anythi ng. ' ' ^ ' ^ " ' ^ 

' ' So we' may take as an operational .definition of sehtehce topic that 

^ (a) 'it is what th6 sentence is perceived* as bfeirig about (cfv Reinhapt, ^ 

to appear)^(b) it is normally ^nd cbnversllit lonal ly inferred that the \ . " 
grammatical subject Is sentence , topi c; (c) this inference may be cancelled 
ei-ther^by^^Cti^^^ferrli^^ b y more — 

r ■ . ■ • • 
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'marked' syntactic structure defining some other constituent as topic. 
Finally, it Appears that no sentence has* more, than one sentence topic. -^If 
gran^nat Lea 1 features define two topFcs, then the 'sentence is ill-formed: * 

the cops believe Fred to have, beaten (him) up. 
This stip^ulation of ujalque topic would. fol low fypm Ue communicative 
function of topics, to identify to the heap^ what \ the /sentence j *^ about . - 
If more' than <3ne referent has the salient proper ti es . i n discourse of a* 
topic, then it is harder fq^d i s t i ngui sh saljent ffom non7S^ient items. 

^ The'-TasK . " t ' . 

\ yr^r^ ■ ■ • ■ . . . 

The subjects were 59 undepgraduates at t^e University of lljinois, 
who vol unteered- to participation the* experiment 3^ part of'a- requirement, 
for the i ntrqductoFy^purse in Educational Psychology. TJiey permrmed 
the task one by bne, be^au^re the computer ^'rcg ram did not allow simultanegus 
presentations.^^ The i tems -we reyp resented in ra?Rto<Qired order on the screen 
of a PLATO A. 5 terminal and response times^^fce recorded for the, target 
sentences..^ Each subject wasj-nstructed to read the p^^ijed items in eaqh:^- 
sequence as though ^they__yvj^e exc*erpts fr;om prdinary texts, such as news-*- 
paper o-r magazine feature articl-es or newsjtems^^ After a subject had 
read and# comprehended (asN-4:\^^the ^tudy by'Haviland 5 CJark; 1^7^) the 
first sentence iff a pair, he or she was to pre^s the space bar. ' This . ^ 
attlrm would erase the context ^sentence anci cause the target setiteace^to 
appear on' the termi/ial screen. Time^was measured ?'in milliseconds from 
the onset of the second sentence (whiclh was \/ery rapid) to- the time tp^t^ 
the SHJbject. pressed the sjDacebar, The qext i^tem^was presented in the^ 
same fashion after^ short interval. The full sej: 'of instructions is. 
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included i\Appendix- B. ^Note that the subjects were ins'tructed to read 
.at whatever fate was normal for them for the kind of material in the task-- ' 
e.g., newspapers or magazines. After all the experiment items were "^^^ 
presented, the subject was asked to fill out a quest ionnai re aboCJt how''^ 
they approached the task, and what they felt about the items (i nteresttngv 
or not, natural soundirfg.or non-natural). Data from one subject was 
discarded, out of the original 60 subjects, because this subject reported 

that she read the items as though studying for a test. 

\ 

Ttre Experijnental I tetns 
Thd pairs o)^ context sentence and, target sentence were cj^structed 
according to several criteria by the two experimenters with the assistance 

0 9 " 

' o - • 

of another-g^duate s^iudent ^research assistant, Jean Hannah.. All three 

* ' 

had to^ agree in their responses to the contexts in combination wi th ,the , 
target sentences. That is, the neutral context had to be equally compatible 
wilth.both the .transformed and untraosformed target versions.. In context 2, 
biassed towards the un transformed version, that version had to be prefer.red 
over the transformed version as^a continuation of the discourse. Similarly, 
the ^equenoe with the transformed version had'' to be preferred when the 
context was biassed towards. that version (context 3). Ideally,, the reverse 
was the case when context and target version were not matched. Th^t is, 
when t^)e? transfornfed version f^.ffowed the context biassed for the untrans- 
lormed version (context 2)., and when'tKe untransformed version', followed 
contepct 3, . the?B-te|ided' to be an impression of 'disconnectedness,* 
illdgic, or tORrc^jfhift. The^xperi mental items were thus normed by 
three experimenters and several others for preferred sequence and for ^ 

k 

P 

intuitions of nonmatching i temsv * ^ 

27' • • A 



Syntactic Complexity 
25 

• ♦ 

( The neutral cojfeexLt-S__made reference to the target sentence as a whole. 

* ♦ 

The biassed contexts made reference to a noun phrase in the target 

sentence. Since these target sentence noun phrases were indefinite 
(general plurals, single NPs with indefinite determiners a_, some , etc.), 
there could, not be a direct antecedent in the context* Instead, the 
' antecedent was either a '-e^ass which included the NP which followed (.e.g., 
animal's . ♦ cats), or another term for the same thing ( UFOs • . . f 1 y i ng . 
saucers). It was intended that thisNP serve as topic o£ the target 



sentence, defined on tlTe basis of . tjie serftence structure, wi thout. confoundi ng 
factors of definiteness or lack of choice. For this reason,* the crucial 
NP was indefinite, and there. were two or three NPs in each "target sentence? 

For a given target sentence, there were si,x combinations of context ^ 
and target version (see sample in Appendix A). To guarantee that each 
subject wotild not see^ the same target sentence twice, there were six sets 
of th? six combi nationjS , in a Latin square design. Thus each subject saw 
an exemplar in each of the six possible combinations Ce.g*, Context 1 - 
with untr«rT5 formed target version), but ndt two from the same paradigmatic . 
set. There were three complete arrays of these paradigms for each of 'the 
five transformation types, so that there were 5^0 sentence pai rs in all. 
Qf .these, each .subject saw 90, representing three comparable pairs for 



each of 30 combinations t6 paradigms x '5 traasformat i.on ^ types) • The 
• sentence pairs of the correct- type were chosen and presented in /andomized » 
order by the PLATO program used. ^ . 

. ^ * ResuJ ts . ' , 

• " ^' ^" • . ' ' ' . 

The 59 subject? res^ygnd^d to 90 items each, generating a total of 

5310 items* A very small number of these (about 18) were discarded because 
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they- were deviant, below 1000 msec or above 8000 msec, and probably 
represent errors of response or recording. The 90 responses represent 
three Responses to the same type of context-sentence combination, and these 
were averaged for each subject. Mean response times for all transformation 
classes, transformed version and untransf ormed version, in three contexts, 

are given in Table 1. The results were analyzed using an ANOVA with 

* » 

transformation type (passive, etc.), target version (transformed and 
untransformed) and context properties (neutral, biassed to untransformed , 
biassed to transformed version! as factors. Initially, the ANOVA included 

_aLL_5 transformation types* The analysis revealed a signi*ficant effect f or 

— r — ' , . 

. transformation type, £(^,232) - ]^.8Z,'£< .OOT, and a significant inter- 

action of, transformation type by target version, £(^,232) = ^.63, ]2_ < .01. 

. The effect of context was significant, £(2,1)6) = 3.85, £< .05, but in 

this analysis the difference of target versions alo.ne was not significant.. ^ 

Other interactions were not sigjiif icant. 

The means for the individual transformation types, which will be 

discussed in detjai'1 in the n^t section, revealed one transformation type 

where -the results, did not conform to the overall pattern founcl elsewhere. 
. ft 

This transformation type. Raising to Subject, was dropped from the 
•subsequent statistical ^analyses Csee al^o the Discussion^Section, pp. 3^" 
35)* An ANOVA sT^milar to the first one was- done, but without the means^ 
^ for this transformation, and the results-^ere the same^except that th^ 

difference between* transformed" and untransformed versions was significant, 

r " * > 

, " ^ £(1,58) - 6.70, £<'.05. Another ANOVA was performed using ajs a covariate 

the average ward lehgth and the transformed and untransformed versions for 
each, transformSTtfon type (e.g., passive sentences average 13-5 words, whiTe 
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active sentences are two words shorter; and, these in^ turn are both longer 

' * • - 

than Adverb Preposing sentences, both versions having 11.6, words on average) 
The effect for t ran s forma t i;on , and for target version were of the 
§ame degree of signjficance as. before (respectively, F(3,173) = 10.99, 
£< .001, and £0,57) = 6.70, £< .05).. Th'e difference of number of words , 
is therefore not sufficient "to account for the characcteristic response 
times for transformation typei, or for the difference of transformed and 
untransformed versions. Other effects were** not signfficant in the co- 
vari'ate analysis. The results are summarized in Table 1. Overall the 
difficulty in parsing created by the senten.ce structure of the transformed 
Version is offset, or more than offset, by the , faci 1 i tating effect -of the 
•right' kind of context. This is true for the m|ans over all 5 transforma- 
tion types CFigure ll and even more so over^ A transformation types, 
excluding Raising to Subject (Figure 2l. 

The .'right* kind oT contefxt was defined in terms of thd topic of the -. 
target sentence. As we have seenpthere are s6?Veral ways that -sentence 
topic could be viewed.^ -It could be regarded as the initial element in fhe 
sentefice, including main clause preverbal subjects in general, and also 
preposed elepients (Hypothesis A).. 'Alternatively, topic might include just 
preverbal subjects, regardless of what is Initial \rj the sentence (Hypofhesi 
B). ' If Hypothesis A is correct, we would expect aSmpfete uniformi ty. irt 
the results for eacK transformation type, thaX-ns, some, gap between 'higher 
values for transformed versions in* Context v^l* and 2, and lo>^er values for 
the untransformed version, with the gap widest in' context 2 and narrowest , 
in context 3. .In fact, what we find is some variation In the trBnsforma- 
tion types, sufficient to. show that Hypothesis A is i^ncorrect, and that 
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sentence top i c , which indeed does serve as the facilitating 1 i^ between 
context and-^target, should be regarded as a preverbal subject . Position 
alohe does not define topic; the grammatical role of subject is olso a 
critical factor, as is the composition of the whole sentence. In some 
, cases, subordinate clauseT subjects may also be topic of the whole structure 
The results for individual types, which will be discussed in detail' in the^ 
following section, point towards Hypothesis B as the correct view. 

Discussion - 



Figure 1 shows the overall effects of context and target sentence..' 
Note that in the neutral context there is some difference between means 
for transformed and untransformed versions of the target Sentence. The 
difference is in the direction that was predicted, according to the parsing 
difficulty hypothesis mentioned earlier. The context biassed for the 
untransformed version does lower response^time for the untransforme'd 
version, much more than 'for the transformed version. Any difference 
between' the two*yersions disappears in Context 3j biassed towards the 
transformed version. Response time for the transformed version is lowered 
still more in Context^^^whi le not 'being increased overall fqr the 
untransformed version. Figure 3 gives means for contexts. 

0 , 

The rdsults for four of the types fall into 'natural pairs. Passive 
and There Insertion follow approximately the %ame patter^n. Figures k and 
5.' Note that Context 2 and the untransformed version are highly congruent, 
as shown by the sharp drop in reaction time. The context leads the reader 
to expect the topic of the following sentence in subject position, and 
this expectation is borne out by the form of th6 untransformed vers?X)n. 
The transformed Passi ve .sentence is incongruent with Context 2, as shown 

. ^' • 31 « 
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by an l^icrease in reaction time. TheKe is little Change -in Context 3 from 
the neutral case,^even with the incongruence of. Context*3 and the active 
version. There is a significant difference between the active apKl pas^ive^' 
versions, £-< .001. The overall difference between active and passive in 
the *3 contexts is consistent wi^h the results t)f other similar experiments 
(Olson S Filby, 1972). The difference of 260 msc between response times 
for the passive and active form^ in Context 2 (which i<s biassed for the 
active form) shows a clear interaction between sentence form and this 
context. ^ ' ' 

' In* the case of There insertion, the untransformed version shows a 
similar sensitivity to sentence form in Context 2, which is biassed for that 
sentence form. But J nforfnatioh about discourse topic and topio^f the" 
following sentence does not mUcji affect response timfes. for the transformed' 
version. This i nsens i t "hy i ty to topic information would follow di recti y , 
from the hypothesis that there insertion sen-tences are without a topic, 
if the durhrfty element there replaces a referring lexical NP in subject 

'' ' ^ 

posi tion," the inference that the grahimatical subject is topic of the 
sentence will not be made, or if it is^ the net result will be vacuous, 
since there expresses nothing for the sentence tQ be about . The effect - 

of context is significant, £ < ,05. • \ ' 

* 1 . • • » *■ 

Adverb Preposing (Figure 61 and Subject to Object Raising (Figure 7)- 

. illustrate opposj te' effects of Context 2,. and different roles of potential 

topic material. The untransformed wers ion in Figure 6, Adverb Preposi ng , ' 

shows the same effect of context on grammatical subject^hat is seen in , , 

/ Figures h and 5, ^Thus, the subject is topic, and the'fof"^ of the sentence 

*fs highly -congruent with the context. There is little change for Context 3, 

erIc . ' 
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which introduces as potential topic some adverbial mater ral. which occurs 
at the enci of" the sentence. E^ut since the values _for the untransf ormed , 
version are not very different in Context 2 and Context 3j we can ^conclude 
that there js not much difference in how topic is perceived, even though 
the contexts Jrre different. The grammatical subject is topic/ while the 
link between Context 3 and the adverbial at the end of the sentence has 
the facilitating effect of being 'a specific 1inl< to the context. 

t 

For 'the adverbial to be perceived as topic, by virtue^ of its ini.tial 
position J we would expect i ncongruerice pf the transformed Version with 
Context 2, which .is biassed towards' the grammatical subject as topic, a6 
in the case of Passive. Further, we would 'expect congruence of the 
transformed version with Context 3, but i nstead react ion time is increased 
in Context 3- Moreover, the general trend is for reaction times to both 
versions of the sentence to go in the^ same direction. This case is 
decisive against Hypothesis A, initial^ elements as topic, and for Hypothesis* 

c 

preverbal *grammati cal subjects as topic. Preposed adverbTal material 
is usual ly^lt to express old information, taken for granted, and thus 
'similar to some definitions of^topic, as given i nformation or information 
previously mentioned.' But we see that the preposed material is apparently 
not taken as topic in contexts which bias the readfeV Vowards the grammati^cal 
subject as topic. ,,Thfe response times* sirtiply parallel the time^ for the 

ransformed version. Note also th3t there is a slight rise for the 
transformed version in Context 3, biassing the reader towards the a.dverbial 
as topic. We may therefore .conclude that preposed adv.erb ar§ taken 
perhaps' as background Information to be held in store while waiting for ^ 
th^ real s^entence 'top i c to appear, in grammatical subject position. If 
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anything, the initia] position of till' adverbial probably confuses a reader 

^ V r > ' ' • ' ' 

expecting Vt to, be topic, since It'^really functions a$ background informa- 

4 

tion. , . ' 

The results for Raising to Object sentences show the opposite effect 
from Adverb Preposing (Figure 7), in contexts 2' and 3. *'ln the neutral 
context, the tj;gins formed version takes, about 60 msc longer than the ^ 
untransformed version. In Cont;exts 2 and 3> the reaction, times for' both * 
versions are parallel, both about 2^60 msec In context 2, and 1^00 msec 
lower in context 3, or 2360 msec. These responses argue that the topic of 
the sentence is perceived as the same constituent, whether or not the 
transformation has applied. This topic constituent must be th^ 'lower ^ 
clause subject, towards which context 3 was biassed: 
(12) 5.* -Object Raising, context favors Raising " * 
There are reports of UFOs" on the West Coast. 

Some pe*ople * bel I eve that a flying saucer is heading towards L.A. 

m 

* c ^ ' ' 

«> 

03l 6. +Object Raising, context favors Raising 
' * * ♦ 

Thene ar^e reports of UFOs on the Wes*t Coast. 

Some people believe a flying saucer to be heading towards L.A. 
In this example, the NP* a flying saucer has an antecedent UFOs in context 
3 which^establ ishes it as an existent thing and part 6f^ the discourse. 
Contrast this pair above with the correspond f-ng pairs of context 2 and 
Raising to Object sentences: 

{]k) 3. -Objecf Raising, context disfavors Raising. . ; 

Southern California mighjt soon become a dangerous place to live, 
s Some people bel ieve" that a flyi ng 'saucer i s- head ing ^towards 
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(15") ^. +Object Raising, coatext' disfavors; Raising ' - . * 

Southern California might soQ43 -become ^ .dangerous Jp] ace to live. 

f , ^ Some people believe a flying sjucer to, .be head i ng' towards L.A.. 
« * "* _^ , . • - • 

Thfere is clearly an incongruence Between the transfC)rmed version in ^ .and , 
the, context which does not contai n 'an a'ntece.dent for flying saucer . 
Apparently thV combi nation in k was treated" the same way, in that f lyirf^ 
saucer was perceived as topic without a discourse ahtecedent, and thus not 
clearly compatible with the context which preceded. ^ ^ . 

Hie Raising to Object combi naftions are somewhat different from other 
cases such as Passive and Adverb Preposing. If cframmati csfl subjects are 
generally perceived as topics, then the topic in Raising sentences, ought to 
bef the , subject , of the main clause, such as People in the previous examples'^.- 
But there are soqie arguments for saying that the topic is really the lower 
clause subject, which also is the grammat'ical object of the transformed 
version. In*th1s position, there are some restrictions on the kinds of 
NPs^ .which can occur,* and undergo Raisi^ng. As Borkin Cl97^) has ^noted in ' . 

v*an exhaustive study of preferred, versions of Raising sentences, t'tiere is a 

\ 

•hierarchy of felicitous and infelicitous NPs whi.ch have been raised. The. 

\ 

worst cases are NPs wi th vagije*or hap^d to determine reference, inclL^ding 

, . . '* ■ - . - - " A 

parts of idibrjis such as tab^s , headway , generics and superlatives, as ^jn 
*'Cl6)a *77We believe the slightest noise to be irritating to him. 
b 77They supposed anyydoctor to' know the answer. 



c 7?They declared tabs to have been kept on the smugglers^. * 
NPs of this type also make .bad topics, since they do not indicate anything 
particular. The best .cases are those which make goo'd -topicsf indicating 

4 ' ' ^ 

pa(;ticular entities, especially ones koown at first hand by the speaker. 
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* It is argued in Davison Cl 979) that two factors Work together*to 
define the lower clause as topic. <,Fi^rst> t^e higher clause material 
including verbs like bel i eve and declare function more as mcfdifiers of a 
proposition than as 'asserted content. Second, the structure createcl by 
Raising is so 'marked/ or unusual and misleading about- log i cal^ relations, 
that it has acquired a dis-tinct communicative function. This is the 
definition of lower clause subject as topic of the whole isentence. While' 
subjects are often infefred to be topics, the ir\ference is also cancellable 
In a general discussion of the relation of topic and grammatical structure, 

it is proposed COavison/ Note 2) that the pragmatic itiference of topic-ness 

i 

varies Irt whether it is obligatory or cancel lable depending on jthe * 

'markedness of the grammatical structure. The more marked the sentence 

structure is, the less easily tjje inference of topic c^n be cancelled.' / 

This principle seems to be^-very much operative in the'RaisMng to Object 

cases. . 

It^is somewhat less' the case for, Raising to Subject sentences. The - 

structure created by the transformation is marked, in that the, lower <^ 
* * * * ■* 

clause logical subject is the surface subject of the higher- verb, 3ut 
the identity jDetween higher and lower clause subjects is also found in • ^ 
another construction, not studied in this exper i ment an example of whi^ch ' 
is: ■ . „ 

(17) Miss Garbo. wants [0. to' be left alone]. ' ' ^ 

So it may well be the case that the structures such as the target sentence 

-. ^ ' ^ * 

in (18) below are less marked and less atopic defining than the Raising ta • 
Object cases^ 

36 . 
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* The responses to^R^ing to Subject sentences aje given in Figuhe 8, 
In which the two biasing contexts decrease response time for- the trans- 
formed version approximately equally well. We would expect such results 
for Context 3 which" leads the reader to expect in topic/grafnmat ica\ subject 
position the promoted subject of the complement clause. For example, in 

Cl8), the mention of immigrant wqrkers in the context (Context type 3) may 

' •< 

be linked to Algerians in subject position in the t^arget sentejice: 

(181 C+R^isi.ng to Subject, context favors Raising) 

^ Immigrant workers have suffered much prejudice in recent years. 
Algerians seem to have an especially hard time in France. 

It is not surpri'sing in Context 2 that the subject of the target sentence 

is perceived as topic. The Context 2 sentence for this set of sentence's ^ 

mentions unemployment figures , and the subsequent subject/ topi c refers to 

a group j^f^peop]ey Algerians , who might be affected by unemployment. Hence 

the context sentence lis linked to the whole proposition which follows, the 

grammatical subject of^ which refers to possible instances.-. ^ 

What is most hard to understand is the sharp increase in response < 

itimes for the untransf ormed vers ion.^_JjV the neutral context^ Context 1, 

we expect and find a'lji f ference, with the jtransformed version requiring 

about as. much more^ time to process as passive sentences ih the same context 

(cf. Figure 4). But i contexts 2 Jand 3,"^ re-sponse times for the -untrans- ' 

formed versTon are exactly the reverse of Context 1. Whe\;e closely linked 

contexts even of the incongruent sort usually i ncrease Yesponse time^here ' y 

the presence of semaifticaHy and pragmatically closely linked context 

interferes wi th comprehension^ 
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We can only speculate about the reason fqr this. But on examination 
of the sets of sentences we used, we find that the kinds of contexts whose . 
properties are apprc^pr rate for the other sentences may not work exactly 
the same way in the Raising to Subject cases.- This we believe, js because 
of the semantic content of the verbs which govern Raiising to Subject, such 
as seem,' appear , *turn out and happen . These verbs al 1 have to do wi th 
indirect knowledge, rather than direct certainty. Thus they are generaljy 
used^^to indicate doubt, uncertainty and second hand knowledge, unlike the 
verbs which govern Raising to Object, such as know , prove , ascertain , 
suppose , bel ieve , acknowledge , etc. These ver^s ar6 used either to assert 
directly or i ndi rectly, or- to ind^icate' the source of a belief. Raising to 
Subject verbs on the other ftand, generally cannot be u^ed to assert strongly 
some proposition or to attribute a definite belief to a particular source. 

Hence, in retrospect, it seems that there was something pragmatically 

odd about the context- target sequences of sentences in which Raising to 

Subject did not apply but could have. The context made a definite 

assertion, e.g., have suffered, as in Cl9)» while the target sentence, 

instead of further supporting the assertion or giving a specific instance, 

gave the impression of diminishing the certainty of the previous assertion: 

(J3\a Imifii grant- workers have suffered much prejudice in recent years, 
b ° It seems that Algerians have ^n ^^^S^^f^c^i 1 y hard time in France, d 

Thus the phrase it seems that diminishes, the cerT^j^ty of the fact expressed 

^in the clause which follows. These two-sentence discourses proceed^ from 

more' def i ni te to less certain and 'definite assertions. The four other 

sentence types did not have this r€^lation to their contexts. Kf theje 

exper imentswere to be done again, we woutd change the sentences used for 
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contexts 2 and 3> so that they made a reasonably natural discourse in 
combination with the untransf ormed versions. 

Because of the fact- that the results for the untransformed version 
for Raising to Subject, sentences are so unlik-e, the results for other trans- 
formations, we wondered whether sul;^trattj ng the responses for this 
transformation would make ^ difference in the overall results.* Another 
analysis of variance was done, including resp6nses for Passive, Adver^ 
Prepo^ing, I There- Insertion, and Raising to Object,, but not Raising*. to 
Subject, the major difference b^ween this analysis a«d the others was 
that the di f f erence 'i n means between Transformed and Untransformed versions 
for these four transformations is statistically significant^ (£ < .05)*. 

' . Conclusion 



We have ^en from Figures l ^and 2 that context in general ha5 an* 
feet on response time, with the exception jus't noted above/ The right 
kind of context, -men tidn I ng an antecedent for the topic of the following 
sentence, facilitates response time for the untransformed version, ajfd 
the- same context ^has no faci 1 i tati ng .effect for the transformed version. 
Response time for the .transformed version becomes equalized with the 
untransformed versi^p, provided that the^ transformed version is preceded 
by a context which sets up the right expectat ion'^of the initial or subject 
element of the target sentence. The moral to be dra'wn from these results 
seems to be that even if the transformed version requj res more processing 
effort, reflected i nimore^ processing- time, the difference makes no 
di*fference in the right kind. of context. Hence it is hard to-draW con- 
clusions from the k^ind of experimental data cited .in Bresnan (1978) which 
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she uses .to s^ipport her hypothese,s about a realisjtlc theory of grammar based 
on psychological models of processing and production.. The experiments 
cited theoe I nvolved matching pictured situations to sentences,/ where 
errors ware measuhed, and decisions about grammat ica 1 i ty , .where response 
time wa^ measured. ' » - v • ♦ 

But it seems that the situations all involved sentenc^eS- wi thout verbal . 
contexts. Actual spoken sentences, and writtenrones involving the same 
li/iguistic Structures with the added task of interpreting written symbols, 
general ly occur in connected, di scourse of some kind. The connections need 
not*be very tight, as observations of a9tual conversat ioips -show, but at 
le,asfthe participants have some sha^red notion of what i^,be|ng discussed. 
While sentence structuresVequ i ri ng special pars i ng .efforts nUg^t be 
acquired later, and might be *-marked' in some sense (cf. Davisoa, 1979), 
experimental results about sentences out of context d6' noti really address 
the problem of exactly how complex a^ given structure is either for children- 

^ ' r.* 

or adults. If the semantic processing work Is shortened by inform^tj>6n 



in'the context, then the additional load of untangling logscal relations 



makes no ultimate difference. Hence* it would not always bel th^ case tbat 
speakers would actually experience greater difficulty in processing certain 
constructions, and construct grammars on the basis of pe rce 1 We'd ^d r f f 1 cu 1 ty . 



representi ng 



'Therefore, it would not" necessar 1 ly foTTow that the^ grammars 
a ] ingui Stic Xompetence have tp represent 'marked' .construct 
particular way (for example-as lexically related constructiorjfe t;o be 
found in each verb entry, Bresina'n, '1978) . 
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.APPENDIX A 

Examples of Transformation Types an'cT Contexts 



1. - Passive, (see I above) ;(Av. 12.5 words per sentence) 



A. Contexts 



1. Police reported the details of a recent kidnapping. (Neutral) 



2. Strange men have been on _ the prowl recently. (Favojrs un- 
transformed version) ' ^ ' 



3. Children should never be allowed to walk hoijie alone at night. ^ 
(Favors transformed version) 

B. Targe^t sentences . 



1. A man abducted* a/six-year-old girl in CaT-ifq^rnia. 
(Un transformed version) 



2. A six-year-old girl was abducted by a man in California. 
^ (Transformed version) ' > . \ 



2. 'There Insertion {ay. 10 words per sentence) 

% 

' A. Contexts 



J.*' Pol i ti cal" i nstabi 1 i y '.i s a common feature pf life in the 
Third World. ^ . ' " - 



. 2. 'Revolutions are typical 1/ glossed over in American textbooks. 

■ ^ : 

3. South America is a difficult continent, to study. - 



^ Syntactic Complexity 

B. Target sentences * • > . 

1. Numerous revolutions have occurred in South America since 
1900. 



'2* There have occurred numerous revolutions in South America 
since 19o6» • . - 

Adverb Preposfng (av. 11.^6 wt^rds per sentence) 
A. Contexts ' , / ^ ^ » 



1. 'The Engl'ish have different work h^bits_/rom Americans. 

2. Shoppi.rig in other countries can be frustrating for Americans, 

3* The English in general do not work-in the evenings. 

« 

•* 

B. Targets * ' * 

ft 

K Most English shops are not 6pen after 6 p.m. 
2. 'After' 6 p.m. most English shops are not open. 

r 

Subject-Subject Raising (av/ 12.6 words per sentence) 

♦ * * * 

A. ' Contexts - 



1. There's an inter/6sting article in the nrewspaper about immigrant 
workers. 



2. 1 have ju^Jt b6en looking at the unemployment figures for Europe 

■s ' . . . * a 

3^ Immigrant workers , have suffered' mOch prejudice in Vecent years. 
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B. Targets 

1. It seems that Algerians have an especially hard time in- France 

2. Algerians seem to have an especial ly^hard" time in France. 
Subject-Object raising (av. 12 words per sentence) 

a! ^ Contexts ^- ^ • ^ 1 

1. It^s amazing what you can read'in loca^l newspapers. 
X, Income-tax evasion Is a very common crime. 

3. Elected offtciefls are not 'always trustworthy. 

. * 

Targets " % 

1. Judges -have ruled tfiat several mayors were guilty of tax-fraud 

- / ^ , • . ^ 

,2* Judges have ruled several mayors to {>e gui I ty of tax-fraud. 



i r 
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. • - APPEND!)^ . • ■ . ^ 

Instructions to Subjects 

J. You will see pafrs of sentenqas written out on the screen — these will 



be' part of the same paragraph, so that, they will be connected in some way 

The first sentimse will be written out by itself. Read it and when 
you have <f in Kshed. reading it and fe^l yoli have comprehended it, press the 
spacebar. This, wi 1 1 - bri ng on the next sentence. Do the same thing--read' 
and comprehend the second sentence, and as soon as you ,have done this, 
press the sifecebar. 

2. There will be a practice se'ssion to show you how the sentence pairs 
work, and what you are supposed to tdo- You can go through all the items 
i|i the 'practice, or jgo on at an^ time to the experiment. 

• • - - ^ m/^ 

3. You can pause at any ttme. between' items. You can tell when this is 

*' • 

becacise it is when the middle of the screen says 

. Press the "spacebar to continue. 
Please don't gfi[se between sentences, or.wheir-Uie secOQd sentence is 
stiH on the screen. 
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k. The texts in the exp.eriment are about a lot of different things. The 



Information in the sentences is not necessarily true, though most'of jt 
is true. 

5. You should rest your hand near the spacebar, so th;^t you don't have - 
to reach each^tiTiie you press it. (But don't keep your finger right op 
the spacebar all the time.) Have you ever used a PLATO te^rminal before? 



If SO, you can use another key if it 1 s more' comfortable for yQu;^a11 



of them will work -l^a^i vat e the' program. 



ft ^ 

h 



6. -''When you read the sentence pairs, ifead d.J; yourtnorjia^ rate. , Don't 
try to speed up and hurry, or go slower 'than nornfa]^. •'Read as .though you 

' * ♦ . , .-c — r V 

would read something from a feature .arti cle or news story in thg newspaper 
. Ther^ are no righ-t or wrong Answers, and there ^are. no* tri cksji^ the task 

you are asked to do» ' ' - . 

* « 

7^ There may be some sho^rt delays between items while the machine is 



choosing the next sentences. ' * . * ^ 
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When the experiment is over, there will be ^.seotence on the screen 



telling you this. After you have finished, you will be told more abput 



what the experiment was about. 



(Administer debriefing questionnai r-e, ) 
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experiment j^ere presented in tal 



1 
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Bresnan (1978:48-50) justifies the choice of active structures as 
\ * ' • 

lexically basic not on ly\ because they involve a more direct association of 

syntactic form with logical structure tha*n passive sentences but also 

because passive sen tencesl requi re Ipnger response times in various. latency 

experiments* Th4 study sfte cites as decisive measures *'on line" processing 

of sentences outside. of a context (Forster & Olbrei, 1973), conjtradi ct i ng 

# * 

Slobin's results matchfn9 sentences to pictures contexts (I966). ^ 
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Statistical Analyses 



* Variables 


« 

Ana 1 ys.i s 1 




Analysis 2 




< 

Ana lysis 3 




Transfbrmat ion^ 


F = 14.82 p 


.00 


F = 21 .95 P 


.00 


.F,= 10.99 P^ 


'.00 


' , Context 


3.85 


.05 


3.37 


.05 


1.78 


n.s. ' 


Target version 


\ 2.02 




6.70 


.02 


6.70 


.02 

» 


^Transformation x 




.01 


4.15 


.01 


1.35' 


n.s. 


^ target 















-^^"^^^^nalysi s 1 
Analysis" 2 
Analysis 3 




5 transformations, Analysis of variance 

U transformations (excluding, Raising to Subject transfbrmation) , Analysis of variance 

^ transformations (excluding Raising to Subject), average sentence length a 
co-variate > ' 
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Figure Captions 



Figure 1. Cpmparison of mean response times (5 transformations) 
for transformed arid' tin transformed versions rget sentences i n 

three contexts. 

Figure 2. Comparison of mean response times (msec) (4 transforma-' 
tions, excluding Raising to Subject). 

Figure 3- Mean response , times (msec) to both versions of target 
sentences, in 3 contexts. 

Figure k. Mean response times (msec) for the Passive transformati 

Figure ^ Mean response times (mseo) for There Insertion transfor- 
mation. 

Figure 6. Mean response times (msec) for the Adverb Preposing 
transformation. ' : . , 

Figure 7- flean response times (msec) for the Raising to Object 
transformation. ^ ^ . ! 

Figure 8. Mean response times (msec) for the Raising to Subject ' 
transformation. ' 
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